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2a)D This action is FINAL. 2b)£3 This action is non-final. 
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5) D Claim(s) is/are allowed. 

6) 13 Claim(s) 1-11 and 13-21 is/are rejected. 

7) D Claim(s) is/are objected to. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

Election/Restrictions 

Applicant's election with traverse of Group I in the reply filed on 04/13/04 is 
acknowledged. The traversal is on the ground(s) that the inventions I and II are related 
as they define polynucleotides and polypeptides with sucrose synthase activity. 
Applicant further argues the inventions have been disclosed as capable of use together. 
Applicant cites MPEP806.04 and 808.01 to support this position. Applicant therefore, 
request that claim 12 be rejoined with Claims 1-1 1 and 13-21. This is not found 
persuasive because the two groups define independent and distinct inventions for the 
reasons set forth in the last Office action. In addition, while the polynucleotide of Group I 
encodes the polypeptide of Group II, the two differ in structure, function and effect, and 
therefore have different search field. Applicant has provided no evidence that shows 
inventions I and II are obvious over each other ,and are not patentably distinct. 
Therefore, the restriction requirement between the polynucleotide and the polypeptide 
of this application is in compliance with the 35 USC121 and MPEP 806 and 808. 

The requirement is still deemed proper and is therefore made FINAL. 

Claims 1-21 are pending. 

Claim 12 is withdrawn from consideration as being drawn to a non-elected 
invention. 

Claims 1-11 and 13-21 are considered in this application. 

Sequence Listing 
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Applicant's CRF and paper sequence listing of 04/30/02 have been entered. 
However, the sequence on page 71, lines 25-26, of the specification does not comply 
with sequence rule 1.801-1.809 because the sequence lacks SEQ ID NO: Applicant 
must submit a new CRF and paper copy of the Sequence Listing, including the 
sequence on page 71 . Applicant must also amend the specification to include the SEQ 
ID NO: for the sequence. Also, the sequences of Figures 8 and 9 have not been 
identified by SEQ ID NO: under the "Brief Description of the Drawing" on page 9 of the 
specification. On page 9 of the specification, Figures 8 and 9 are described, however 
no figures are labeled as 8 and 9 in the drawings. Appropriate correction is required. 

Specification 

The disclosure is objected to because of the following informalities: for example 
page 72, line 7, cites a hyperlink directed to an Internet address. The use of hyperlinks 
is not permitted under USPTO current policy because the content of such links are 
subject to a change, resulting in the introduction of New Matter into the specification. 
Appropriate correction is required. 

Claim Objections 

At claimsl and 1 1 , "a" before " polynucleotide of SEQ ID NO:" and " polypeptide 
of SEQ ID NO:" should be changed -the— because it refers to a specific sequence. 

At claim 4, "a" before "recombinant" should be replaced with —the-- because it 
refers to a previous claim. 

At claim 9, "a polynucleotide of claim 1" should be changed to —the 
polynucleotide of claim 1— because to refers to a previous claim. 
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Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

Claims 1-11 and 13-21 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 1 is indefinite for failing to recite the specific hybridization and wash 
conditions required for the claimed "stringent hybridization" conditions. Dependent 
claims 2-1 1 are included in the rejection because they do not obviate the rejection.. 

Claims 1 and 1 1 are indefinite in the recitation of "using primers" and "using 
GAP", respectively, without any active, positive steps delimiting how this use is actually 
practiced. 

Claim 2 is indefinite because "a member of claim 1" lacks proper antecedent 
basis. Claim 1 is directed to an isolated polynucleotide. 

Claim 8 is indefinite in the recitation of "inducing expression" because expression 
is a naturally biological phenomena, not an act of man. What is intended by this method 
step? 

Claims 13 and 17 are indefinite for lacking correlation between the preamble and 
the last method step. Dependent claims 14-15 and 19-21 do not obviate the rejection. 

Claims 15 and 19 are indefinite in the recitation of "Sus1, Sus3 and Sh1" which 
are not art-recognized terms. Appropriate correction is required to more clearly define 
the metes and bounds of the claims. 
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Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-11 and 13-21 are rejected under 35 U.S.C. 112, first paragraph, 
because the specification, while being enabling for the isolated polynucleotide of SEQ 
ID NO: 1 or 1 1 encoding a polypeptide with sucrose synthase activity, a recombinant 
expression cassette, host cells, and transgenic plants/seed comprising said 
polynucleotide and a method said transformed plants, does not reasonably provide 
enablement for any polynucleotide having at least 80% sequence identity to SEQ ID 
NO: 1 or 1 1 , a polynucleotide amplified from Zea mays nucleic acids using primers that 
selectively hybridize to loci within SEQ ID NO: 1 or 1 1 , a polynucleotide which 
selectively hybridizes under specified hybridization conditions to SEQ ID NO: 1 or 11, a 
complementary polynucleotide thereof, and a polynucleotide having at least 50 
contiguous bases thereof, each encoding a polypeptide having sucrose synthase 
activity and methods that employ said polynucleotides. The specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention commensurate in scope with these claims. 

The claims are broadly drawn to an isolated polynucleotide having at least 80% 
sequence identity to SEQ ID NO: 1 or 11, a polynucleotide amplified from a Zea mays 
nucleic acid library using primers which selectively hybridize to loci within SEQ ID NO: 1 
or 1 1 , a polynucleotide which selectively hybridizes under specified hybridization 
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conditions to SEQ ID NO: 1 or 1 1, a complementary polynucleotide thereof, and a 
polynucleotide having at least 50 contiguous bases thereof, each encoding a 
polypeptide having sucrose synthase activity. The claims are also drawn to a 
recombinant expression cassette comprising said polynucleotide in sense or antisense 
orientation with respect to a promoter, and a method of modulating/increasing level of 
sucrose synthase by expressing a polynucleotide encoding a sucrose synthase, 
including Sus1, Sh1, and Sus3 from maize in the stalk tissue, or wherein the encoded 
protein has 80% identity to SEQ ID NO: 2 and 12 and at least one epitope in common. 
Transgenic seed and plants including specific monocot and dicot plants are also 
claimed. 

Applicant teaches the isolated polynucleotides of SEQ ID NO: 1 and 1 1 and other 
sequences from maize; identification and analysis of said sequences for similarity to all 
public databases (Examples 1-4). Applicant also teaches general transformation 
methods of monocot, dicot plants and microbial cell (Examples 5-7). In Examples 9 and 
10, Applicant teaches multiple alignments of maize sucrose synthase polynucleotides 
and polypeptides. Results from Sequence search of the disclosed sequences indicate 
that SEQ ID NO: 1 and 1 1 are sucrose synthase sequences. However, Applicant does 
not expression of said polynucleotides in a transgenic plant, nor that Applicant teaches 
transgenic plants with increased cellulose synthase concentration in plant tissues. 

Applicant has not provided guidance for polynucleotides other than SEQ ID NO: 
1 and 11 encoding a polypeptide with sucrose synthase activity. No guidance has been 
provided for any modification to SEQ ID NO: 1 that resulted in the polynucleotides of 
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claims 1 (parts (a), (c), (d) and (g). Applicant has not provided guidance with respect to 
regions or 50 contiguous bases of the full-length sequence that are sufficient to encode 
a functional polypeptide having the desired activity. In the absence of such guidance, 
undue experimentation would be required to screen through the myriad of different 
polynucleotides having 80% identity to SEQ ID NO: 1 or 1 1 thereto, and all possible 50 
contiguous bases thereto, to identify those that are capable of encoding a polypeptide 
having the desired functional activity, and determine which would also affect sucrose 
synthase levels in stalk tissues through the myriad of transgenic plants transformed with 
said polynucleotides. 

The state of the art for isolation of cDNA or genomic clones with specific function 
is highly unpredictable. Significant guidance is required with respect to hybridization and 
wash that will allow specific isolation of the target genes from all natural sources. In the 
absence of specific guidance, undue trial and error experimentation would be required 
to screen through the vast number of plant and non-plant cDNA and genomic clones to 
identify those that encode a functional sucrose synthase, and determine through the 
myriad of plant transformation which polynucleotides would also affect sucrose 
synthase concentration in a plant. 

Therefore, given the lack of guidance as discussed supra, the unpredictability; 
lack of working examples, the state of the art, one skilled would not be able to practice 
the invention as broadly claimed. See, In re Wands {858F.2d 731, 8 USPQ2d 1400 
(Fed. Cir. 1988). See also Amgen Inc. Chugai Pharmaceutical Co. Ltd., 18 USPQ 2d 
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1016 at 1027 (Fed. Cir. 1991) where the court held that the disclosure of a few gene 
sequences did not enable claims broadly drawn to any analog thereof. 

Written Description 

Claims 1-1 1 and 13-21 are rejected under 35 U.S.C. 1 12, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
to reasonably convey to one skilled in the relevant art that the inventor(s), at the time 
the application was filed, had possession of the claimed invention. 

The claims are broadly drawn to a multitude of polynucleotide having at least 
80% sequence identity to SEQ ID NO: 1 or 1 1 , all polynucleotides amplifiable from a 
Zea mays nucleic acid library using primers which selectively hybridize to loci within 
SEQ ID NO: 1 or 1 1 , a polynucleotide which selectively hybridizes under specified 
hybridization conditions to SEQ ID NO: 1 or 1 1 , a complementary polynucleotide 
thereof, and a polynucleotide having at least 50 contiguous bases thereof, each 
encoding a polypeptide having sucrose synthase activity. The claims are also drawn to 
a recombinant expression cassette comprising said polynucleotide in sense or 
antisense orientation with respect to a promoter, and a method of modulating/increasing 
level of sucrose synthase by expressing a polynucleotide encoding a sucrose synthase, 
including Susl Sh1 , and Sus3 from maize, in the stalk tissue. Transgenic seed and 
plants including specific monocot and dicot plants are also claimed. In contrast, the 
specification only describes SEQ ID NO: 1 or 1 1 and other polynucleotides also from 
maize. These are genus claims. 
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The claimed invention does not meet the current written description requirements 
for the following reasons. Firstly, Applicant has neither described the functional domains 
necessary for sucrose synthase activity nor has shown phenotypic effects of SEQ ID 
NO: 1 or 1 1 in a transgenic plant/cell. Secondly, substantial variation in structures and 
function are expected among polynucleotides amplified from Zea mays nucleic acid 
library using primers which selectively hybridize to loci within SEQ ID NO: 1 or 1 1 , 
polynucleotides that share any 50 contiguous bases of SEQ ID NO: 1 or 1 1 . Thirdly, 
Applicant has not described a single variant having the structural and functional 
properties as recited in the claims. In addition, since Applicants has not described the 
polynucleotides as discussed above, the recombinant expression cassettes, host cells, 
and the transgenic plant/plant cell/seeds comprising said polynucleotides are similarly 
not described. Therefore, given all the reasons above, the specification fails to 
sufficiently describe the claimed invention in such full, clear, concise, and exact terms 
that one skilled in the art would recognize that Applicants are in possession of the 
invention as broadly claimed. Therefore, the written description requirement is not 
satisfied. 

See Written description Examination Guidelines published in Federal 
RegistryA/ol. 66, No.4/Friday, January 5, 2001 /Notices). See, also University of 
California v. Eli Lilly and Co. 43 USPQ2d 1398 (Fed. Cir. 1997) where it states "A 
description of a genus of cDNA may be achieved by means of a recitation of a 
representative number of cDNAs, defined by nucleotide sequence, falling within the 
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scope of the genus or of a recitation of structural features common to members of the 
genus, which features constitute a substantial portion of the genus. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 13, 16-17 and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hesse et al (US 5, 866,790). 

The claims are drawn to a method of increasing cellulose production or cellulose 
concentration by transforming a plant cell with a recombinant expression cassette 
comprising a sucrose synthase polynucleotide operably linked to a seed or stalk specific 
promoter, regenerating a plant from said plant cell, wherein the polynucleotide is 
expressed for a time sufficient to modulate/increase the level of sucrose synthase. 

Hesse et al teach a method of transforming plant cells from sugar beet with a 
DNA construct comprising a nucleic acid sequence encoding a sucrose synthase (SEQ 
ID NO: 5 and 6) operably linked (in sense or antisense orientation) to a promoter that 
directs expression in seed or stem tissues, and transformed plants expressing said 
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polynucleotide regenerated from the transformed plant cells (columns 26-27; Examples 
2-4; and claims ). Therefore, Hesse et al teach all claim limitations. 

Claims 1-11 and 13-14, 16-18, and 20-21 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Cheikh et al (US 20030135870, filed 26/01/1999). 

The claims are drawn to an isolated polynucleotide amplified from Zea mays 
nucleic acids using primers which selectively hybridize, under stringent hybridization 
conditions, to loci within the polynucleotide of SEQ ID NO: 1 1 , or a polynucleotide 
comprising at least 50 contiguous bases of SEQ ID NO:1 1 , a recombinant expression 
cassette comprising said polynucleotide operably linked to a seed-specific or stalk 
specific promoter, specific monocot and dicot plants transformed with a said 
polynucleotide, transgenic seed, and a method of modulating/increasing level of 
sucrose synthase or cellulose production in a transgenic tissues. 

Cheikh et al teach isolated nucleic acid from maize comprising 255 contiguous 
bases of SEQ ID NO: 1 1 (see attached Sequence Search Results), and encoding a 
polypeptide having sucrose synthase activity, DNA contructs, and vectors for plant 
transformation tissue specific promoters including, pericarp/seed and stalk-specific 
promoters (pages 32-34; paragraphs 266-276). The cited reference further teaches 
transformation and regeneration of monocots and dicots, transgenic seeds, antisense 
and sense expression and methods for modulating level of sucrose/sucrose synthase in 
specific plant tissues ((pages 35-39). Therefore, Hesse et al teach all claim limitations. 
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Remarks 



The polynucleotide of SEQ ID NO: 1 and 11 and polynucleotides encoding SEQ 
ID NO:2 or 12 are free of the prior art. 
No claim is allowed. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Medina A. Ibrahim whose telephone number is (571) 
272-0797. The Examiner can normally be reached Monday -Thursday from 8:00AM to 
5:30PM and every other Friday from 9:00AM to 5:00 PM. Before and after final 
responses should be directed to fax nos. (703) 872-9306 and (703) 872-9307, 
respectively. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Dr. Amy Nelson, can be reached at (571 ) 272-0804. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov . Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 
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